Dose scheduling of the dual VEGFR and EGFR tyrosine kinase inhibitor vandetanib (ZD6474, Zactima) in combination with radiotherapy in EGFR-positive and EGFR-null human head and neck tumor xenografts.
Vandetanib (ZD6474, Zactima) is a novel, orally available inhibitor of vascular endothelial growth factor receptor-2 (VEGFR2) tyrosine kinase activity with additional activity against epidermal growth factor receptor (EGFR) tyrosine kinase. Vandetanib has demonstrated enhanced efficacy in combination with radiation therapy (RT) in human tumor models. This study aimed to evaluate the schedule-dependent interaction of clinically relevant dosing of vandetanib with RT in human head and neck cancer models that had been characterized as EGFR positive (EGFR+) or negative (EGFR-) in order to begin differentiating vandetanib and RT interactions at the level of antitumor (EGFR) or antivascular (VEGFR2) activities. The human head and neck squamous cell carcinoma (HNSCC) cell lines UMSCC2 (EGFR+) and UMSCC10 (EGFR(-)) are sensitive and resistant to EGFR inhibitors, respectively, while having similar sensitivity to ionizing radiation. Nude mice with UMSCC2 or UMSCC10 tumor xenografts were treated with vandetanib or RT alone, or with combinations of concomitant and sequential therapy. Vandetanib was dosed at 30 mg kg(-1) day(-1) based on pharmacokinetic studies in nude mice showing that this dose results in drug exposure similar to that seen in humans at clinical doses. RT was dosed at 3 Gy twice a week for two consecutive weeks for a total dose of 12 Gy. Vandetanib alone caused regression in EGFR+ but not EGFR- tumors and RT therapy alone was similar in both tumor types. Combinations of vandetanib and RT showed concomitant use of vandetanib and RT was superior to RT followed by vandetanib or visa versa in EGFR- tumors. Therapeutic response of EGFR+ tumors was similar regardless of treatment sequencing. The combination of vandetanib and RT is active in both EGFR+ and EGFR- HNSCC tumor xenografts, however, vandetanib alone is only active in EGFR+ xenografts. EGFR+ tumor response to vandetanib and RT was independent of treatment sequencing, but concomitant treatment was superior to sequencing in EGFR- tumors. These results suggest that the anti-VEGFR2 antitumor activity of vandetanib is enhanced by RT as presumably the activity seen in EGFR- tumors is due to antiangiogenic activity, whereas the anti-EGFR antitumor activity dominates in EGFR+ tumors such that RT enhancement is not observed.